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Abstract

Objective: Epistaxis is the most common otolaryngological emergency and up to one third of patients in treated on an inpatient
basis take oral anticoagulants (OAC). Direct oral anticoagulants (DOAC), an OAC subgroup, have been on the market since
2010 and are being increasingly prescribed due to the cardiologic and hematologic guidelines that favour them over vitamin
K antagonists (VKA), the older of the OAC subgroups. The present study aims to investigate which subgroup of epistaxis
patients taking OACs has a more favourable outcome. Design/Setting: A systematic review and meta-analysis were performed
according to the PRISMA 2020 statement using the PubMed and Cochrane Library databases. Continuous data was analysed
and standardized mean difference (SMD) was calculated according to Hedges’ g. Dichotomous data was analysed and the
Mantel-Haenszel method was applied to establish the odds ratio (OR). Heterogeneity was assessed according to the 12 statistics.
Main Outcome/Results: A total of 8 reports covering 1390 patients were included in the final synthesis. The pooled analysis
demonstrated significantly shorter hospital stays in the DOAC group (SMD= -0.22, 95% CI -0.42 to -0.02, P= .03) and a
significantly higher rate of posterior bleeding in the VKA group (OR= .39, 95% CI .23 to .68, P= .001). No statistically
significant differences with regard to recurrence rates, admission rates, the need for transfusion, or surgical intervention (P=
.57, .12, .57 and .38 respectively) were found. Conclusion: According to this meta-analysis, epistaxis patients taking DOACs

have a more favourable outcome than patients taking VKAs.
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Key points

e Almost one third of inpatient epistaxis patients take oral anticoagulants (OAC) with an upward trend.
These are either vitamin K antagonists (VKA) or direct anticoagulants (DOAC).

e The proportion of DOAC epistaxis patients is continually rising.

e Epistaxis patients taking DOACs have a more favourable outcome compared to patients taking VKAs
because they spend less time in hospital and are more likely to have anterior than posterior epistaxis,
which is easier to control.

e No significant differences exist between the two groups with regard to recurrence rates, admission rates,
the need for transfusion, or surgical intervention.

1 Objective

Epistaxis is the most common emergency in otolaryngology':?, accounting for up to one third of all
emergencies®*. The treatment is discomforting and has a huge socio-economic impact®®. Up to one third of
all epistaxis patients in inpatient treatment are taking oral anticoagulants (OAC)7?. A steep rising trend in
this subgroup of epistaxis patients has been noted over the past several years'®. As the general population
of the industrialized countries becomes older, this tendency is expected to continue.

Until 2010, OACs were almost exclusively vitamin K inhibitors (VKA). However in the years following, a
new generation of OACs, direct oral anticoagulants (DOAC), was introduced to the market. These drugs
are Factor Xa or Ila inhibitors and are more easily administered as they do not require pharmacokinetics
monitoring with dose adjustment!!. The current cardiology and haematology guidelines favour DOACs
over VKAs in the prevention of thromboembolic events in patients with atrial fibrillation'! and venous
thromboembolism'2. This has created a shift towards more DOAC patients in everyday practice, a shift
which has also been confirmed and reported on in the most recent papers on epistaxis patients on OACs in
the ENT emergency room” '3,

The purpose of the present study is to compare the outcomes of epistaxis patients taking DOACs and VKAs
using a qualitative and quantitative synthesis of the available literature.

2 Design/Setting/Main Outcome
2.1 Literature search

The systematic review was done in accordance with the PRISMA 2020 statement. Two authors (PS and
TW) searched independently on PubMed and the Cochrane database on April 25" 2021 using the following
criteria: (epistaxis AND anticoagulation) OR (epistaxis AND DOAC). The search was restricted to the years
following the FDA approval®® of the first DOAC (2009-2021). Disagreements were settled through consensus
after thorough analysis. Additionally, the references of reviewed papers were also subject to analysis. No
automatization tools were used in the process.

2.2 Study selection, bias assessment and data retrieval

The inclusion criterion was two-armed studies (DOAC vs. VKA) on consecutive epistaxis patients with
a minimum of 20 patients in each group. The exclusion criteria were absence of a thorough comparison
between DOAC and VKA groups, group size of <20 patients, duplicate studies, case reports, reviews,
comments, animal studies, and letters to the editor. Data extraction was performed by two authors (PS



and TW) independently. All studies were assessed for bias using the MINORS!® score for comparative
non-randomized studies. Discrepancies were settled after a consensus between all authors had been reached.

2.3 Outcomes

The following outcomes were extracted: total number of epistaxis patients taking DOACs and VKAs, ad-
mission rates, days in hospital, posterior epistaxis, interventions needed, transfusions, recurrence rates, and
haemoglobin values.

2.4 Statistical analysis

The meta-analysis was performed using the MedCalc Statistical Software version 17.8.6 (MedCalc Software
bvba, Ostend, Belgium; http://www.medcalc.org; 2017). A standardized mean difference (SMD) with a
95% confidence interval (CI) and a pooled standard deviation (SE) calculated according to Hedges’ g was
used to compare the days in hospital and haemoglobin values. Odds ratios (OR) with 95% CI according to
the Mantel-Haenszel method were used to compare the rates of admission, posterior epistaxis, interventions,
transfusions, and recurrence. Heterogeneity was accessed according to I?statistics. When the I? statistics
did not reach statistical significance, the fixed effects model was used; otherwise the random effects model
was applied. Forest and funnel plots were created for each investigated result. A two sided P value <.05
was considered statistically significant.

3 Results
3.1 Study selection and characteristics

A total of 286 records were screened using the aforementioned search criteria. After excluding 9 duplicates,
we further excluded 250 records based on title and abstract, resulting in 27 studies for full text review. After
the additional exclusion of 19 studies that did not meet the inclusion criterion (16 studies were one arm or
didn’t have a thorough comparison between the groups of interest and 3 studies had less than 20 patients
in either group!™!?), 8 studies were included in the final meta-analysis”8%2%-24(Figure 1). Baseline study
characteristics with the MINORS total score are shown in Table 1. A total of 1390 patients were allocated
to two groups: a DOAC group of 466 patients and a VKA group of 924.

3.2 Outcomes
3.2.1 Days in hospital meta-analysis

5 Studies reported on days in hospital and were included in the meta-analysis'32%23. A significantly longer
in-hospital stay was found in the VKA group (SMD= -0.22, 95% CI -0.42 to -0.02, P= .03; Table 2). There
was no heterogeneity among the studies (I2= 0%, 95% CI 0 to 71.8, P= .6). The fixed effects model was
therefore applied.

3.2.2 Posterior epistaxis meta-analysis

6 Studies reported the rates of posterior epistaxis”-®13:20:22:23 {5 be significantly more common in the VKA
group (OR= .39, 95% CI .23 to .68, P= .001; Table 3). The heterogeneity was low (1= 16.7%, 95% CI 0 to
61.5, P=.3). The fixed effects model was therefore applied.

3.2.3 Admission rate meta-analysis

With regard to the rate of admission to hospital as a percentage of all patients seen in the emergency room,
data was extracted from 6 studies”®20:21:23:24  No statistical significance between the groups could be found
(OR= .76, 95% CI .54 to 1.07, P= .12; Table 4). The heterogeneity was low to moderate (I?= 46.03%, 95%
CI 0 to 78.63, P=.1). The fixed effects model was therefore applied.

3.2.4 Intervention meta-analysis

7 Studies reported on surgical intervention and/or embolization”®13:29-23 No statistical significance between
the groups could be found (OR= 1.29, 95% CI .63 to 2.66, P= .38; Table 5). No heterogeneity was detected



(= 0%, 95% CI 0 to 69.3, P=.5). The fixed effects model was therefore applied.
3.2.5 Recurrence rate meta-analysis

The recurrence rates were noted in 5 studies”®13:21:22, The rates were comparable between the groups with
no statistically significant difference (OR= 1.13, 95% CI .75 to 1.7, P= .57; Table 6). No heterogeneity was
noted (I>= 0%, 95% CI 0 to 41.03, P= .86) and the fixed effects model was therefore applied.

3.2.6 Haemoglobin level meta-analysis

The haemoglobin value on admission was reported in 5 studies”!%2%22:23 No significant differences between
the groups were noted (SMD= - .32, 95% CI - .89 to .28, P= .28; data not shown). The heterogeneity was
high (I2= 81.6%, 95% CI 57.2 to 92.1, P= .0002). The random effects model was therefore applied.

3.2.7 The need for transfusion meta-analysis

5 Studies reported on the rate of transfusion®!320:22:23 " The need for transfusion was very rare and no

statistically significant difference between the groups was found (OR= 1.34, 95% CI .52 to 3.26, P= .57;
data not shown). The heterogeneity was very low (I?= 0%, 95% CI 0 to 61.96, P= .73). The fixed effects
model was therefore applied.

3.3 Publication bias

Publication bias was assessed by funnel plots (Tables 2-6, data for haemoglobin value and need for transfusion
not shown). The plots were generally symmetrical for all investigated parameters, except for the haemoglobin
value. This suggests a low risk of publication bias for the investigated criteria.

4 Discussion

We present the first systematic review and meta-analysis of subgroups of epistaxis patients taking OACs by
means of data analysis of 466 DOAC and 924 VKA patients. According to our findings, DOAC epistaxis
patients appear to have a more favourable outcome when compared to VKA epistaxis patients because they
spend notably less time in hospital and have significantly less posterior epistaxis, which is more difficult to
control. The heterogeneity and bias of the data used was low, allowing for a pooled analysis.

In order to compare the hospital dynamics and evaluate the disease severity of the two groups of patients,
we extracted data from eight included studies with regard to the number of days spent in hospital, the rates
of posterior epistaxis, the admission rates for stationary treatment, the intervention rates (including surgery
and embolization), and recurrence rates. These indicators were chosen in accordance with the applicable
general epistaxis guidelines in the United Kingdom' and United States* as well as the epistaxis guidelines
applicable in France for patients taking OACs 2. In relation to OAC patients, the guidelines underline the
fact that epistaxis patients have a less favourable outcome when taking OACs?®, however no comparisons
between DOAC and VKA subgroups of patients are noted, strengthening the need for our meta-analysis.

After performing the meta-analysis, statistically significant differences were found for pooled values of days
spent in hospital and the rate of posterior epistaxis: all other listed investigated criteria showed no statisti-
cally significant differences. All results in this meta-analysis were dichotomous with exception of posterior
epistaxis where all the analysed studies demonstrated more posterior epistaxis in VKA patients. This fact
caught our attention and led us to search for an understanding and an explanation.

The general rate of posterior epistaxis is 5 — 10%26. It is more common in older patients and is more difficult
to control than anterior epistaxis'. The rates of posterior epistaxis in DOAC patients in the included studies
were very low with 2 studies reporting an absence of posterior epistaxis in the DOAC group®!'3, whereas 4
out of 6 studies reported a posterior epistaxis rate of > 10% in the VKA group of patients. The included
studies did not demonstrate a significantly advanced age in the VKA group thus eliminating this factor
as an explanation for the discrepancy. One possible explanation is that DOACs and VKAs have different
mechanisms of action with respect to the expression of tissue factor (TF) in nasal mucosa and nasal blood
vessels adventitia. TF is a coagulation cofactor present on the plasma membrane of certain cells not in



circulating blood and its expression is tissue dependent?”. Evidence suggests that the upregulation of TF
expression in epithelial mucosa as well as varying TF expressions in the blood vessel adventitia are dependent
on vessel calibre?”. Bearing in mind that posterior epistaxis occurs mostly on the postero-lateral aspect of the
middle and inferior turbinate and/or meatus whilst anterior epistaxis occurs in the area of the Kiesselbachii’s
plexus?®, we speculate that there is a difference in TF expression in these two areas.

Kawabori et al. investigated patterns of intracerebral haemorrhaging in patients taking OACs and did
not find a difference in the bleeding site between DOAC and VKA patients. However blood volume was
significantly lower in the DOAC group?®. In this study, no specific brain vessel was identified as predestined to
cause bleeding in the DOAC cohort, contrary to the findings of our meta-analysis of epistaxis. It is interesting
to note that the significantly higher rate of posterior epistaxis in the VKA group did not translate into a
significantly higher rate of interventions, including operations and/or embolizations.

A possible explanation of the worse outcome in VKA patients could be an inappropriate medication intake.
With respect to the papers analysed in the meta-analysis, we were able to extract data on the INR values of
VKA patients from 5 of the 8 analysed papers. The reported INR values were generally in the therapeutic
range of 2.6 - 37:13:20:22.23 However, Glikson and Send reported that up to one third of their VKA patients
were out of their therapeutic INR range?®?2. The rate of VKA discontinuation was up to 61% in one study'3.
Various studies demonstrated a strong connection between out-of-range INR and major bleeding events3:3L,
The need for INR monitoring could to some extent be a reasonable explanation for the longer hospital stays
in the VKA group.

The recurrence rates found in this meta-analysis were high in both groups, ranging from 10 — 35%, and
with no significant inter-group difference. It is important to identify strategies to avoid recurrence, bearing
in mind the age and comorbidities of the patients. The CHyADS5-VASc is the favoured risk stratification
score for atrial fibrillation patients. A correlation between the CHyADS5-VASc Score and epistaxis recur-
rence has been shown. Furthermore, when the CHyADS5-VASc Score reaches or surpasses 7, the recurrence
probability surpasses 50% in OAC epistaxis patients'®. A recent study demonstrated that after the imple-
mentation of an education plan there were significantly less emergency department visits by epistaxis patients
taking warfarin®2. Such strategies should also be considered in DOAC patients. In addition, non-medical
alternatives to OACs for patients with atrial fibrillation, such as percutaneous closure of the left atrial ap-
pendage (LAA), should be examined®?. This alternative should be carefully considered after consultation
with cardiologists, especially in patients with a CHa ADS5-VASc Score [?] 7.

Future prospective studies are needed to verify the results of this meta-analysis. In addition, a more accurate
understanding of the tendency toward anterior epistaxis in DOAC patients as well as a correlation between
out-of-range INR and disease severity is needed.

This study has several limitations that are noteworthy: First of all, we were only able to include 8 studies in
the meta-analysis, which could be explained by the fact that DOACs have only been available for a decade.
All 8 studies were retrospective and therefore subject to potential bias. We accessed bias according to the
MINORS Score and the average value was 14.4, whilst the maximum result was 24. Not all studies reported
all of the criteria we sought to investigate and as a result the meta-analysis pro criteria included 5 to 7
studies. Additionally, we cannot guarantee the validity of the results reported, thus possibly affecting the
final synthesis.

5 Conclusion

According to this systematic review and meta-analysis, epistaxis patients taking DOACs have a more
favourable outcome in comparison to VKA patients. DOAC patients have significantly shorter hospital
stays and significantly more anterior epistaxis, as opposed to posterior epistaxis, than VKA patients. Large,
prospective studies are needed in order to confirm these findings and eliminate potential bias.
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